Expression of recombinant Plasmodium falciparum subtilisin-like protease-1 in insect cells. Characterization, comparison with the parasite protease, and homology modeling.
Serine proteases play crucial roles in erythrocyte invasion by merozoites of the malaria parasite. Plasmodium falciparum subtilisin-like protease-1 (PfSUB-1) is synthesized during maturation of the intraerythrocytic parasite and accumulates in a set of merozoite secretory organelles, suggesting that it may play a role in host cell invasion or post-invasion events. We describe the production, purification, and characterization of recombinant PfSUB-1 and comparison with the authentic protease detectable in parasite extracts. The recombinant protease requires high levels of calcium for optimum activity and has an alkaline pH optimum. Using a series of decapeptide and protein substrates, PfSUB-1 was found to have a relaxed substrate specificity with regard to the P1 position but is unable to efficiently cleave substrates with a P1 leucine residue. Similarly, replacement of a P4 valine with alanine severely reduced cleavage efficiency, whereas its replacement with lysine abolished cleavage. In all respects investigated, the recombinant protease was indistinguishable from parasite-derived enzyme. Three-dimensional homology modeling of the PfSUB-1 catalytic domain based on an alignment with closely related bacterial subtilisins and an orthologue from the rodent malaria Plasmodium yoelii suggests that the protease has at least three potential calcium ion-binding sites, three intramolecular disulfide bridges, and a single free cysteine within the enzyme S1 pocket. A predicted highly polar S1 pocket and a hydrophobic S4 subsite are in broad agreement with the experimentally determined substrate specificity.